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(54) FUEL TANK 
(57)Abstract: 

PURPOSE: To obtain a fuel tank having excellent gasoline barrier property and impact 
resistance. 

CONSTITUTION: A fuel tank contains diamine containing metaxylene diamine of 50-100mol% as 
a barrier layer, a polyamide resin consisting of aliphatic dicarboxylic acid, and acidly denatured 
elastomer. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A fuel tank containing polyamide resin which consists of diamine which contains 50 to 
100-mol% of meta-xylylene diamine as a barrier layer, and aliphatic dicarboxylic acid, and 
elastomer resin by which acid denaturation was carried out. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to a fuel tank. 

It is used as the object for cars, or a fuel tank for storage in the fuel tank in which gasoline 
barrier property was excellent in detail. 

[0002] 

[Description of the Prior Art]Polyolefin system resin is widely used from the reason that blow 
molding nature is good and has oil resistance as a fuel tank from before. However, as the 
permeation preventing performance of gasoline etc. is not enough and the military requirement 
increases from a safety aspect. General-purpose polyamide resin was laminated and the fall of 
gas transmission quantity has been made as indicated by JP,50-4167,A, JP,55-135637,A, JP.55- 
163134.A, and JP,61-164947,A. However, in order for the thickness to have a limit and to be 
satisfied with the method and multilayer blow molding which apply or laminate polyamide resin of 
the demand of the latest advanced gasoline permeation preventing performance, the demand of 
development of the fuel tank by the very high barrier material of gasoline barrier property is 
becoming indispensable. There was a problem that it was divided in the multilayer tank which 
compounded material with high barrier property at the time of fall. Therefore, development of the 
fuel tank which was compatible in low fuel permeability and high shock resistance from the 
commercial scene was desired. 
[0003] 

[Problem(s) to be Solved by the Invention]This invention was made for the purpose of developing 
the fuel tank which consists of multilayer structure which made very small gas permeation 
nature of fuel tanks, such as gasoline. 
[0004] 

[Means for Solving the Problem]Artificers completed this invention by using alloy material which 
consists of special high polyamide resin and an elastomer of a gas barrier effect as a tank made 
into a barrier layer, as a result of examining many things, in order to attain the above-mentioned 
purpose. That is, this invention is a fuel tank containing polyamide resin which consists of 
diamine which contains 50 to 100-mol% of meta-xylylene diamine as a barrier layer, and aliphatic 
dicarboxylic acid, and elastomer resin by which acid denaturation was carried out. 
[0005]Polyamide resin used as a barrier layer in this invention, What is necessary is to include 50 
to 100-mol % and meta-xylylene diamine as an amine component, as other diamine, [just] 
Although PARAKI silylenediamine, ethylenediamine, a tetramethylenediamine, 
hexamethylenediamine, nonamethylene diamine, undecamethylene diamine, 
dodecamethylenediamine, etc. are illustrated, it is not limited to these. As an acid component, 
aliphatic dicarboxylic acid, such as adipic acid and sebacic acid, is used. Copolymerization of 
epsilon caprolactam, 6-aminocaproic acid, omega-ENANTO lactam, the alpha-pyrrolidone, etc. 
can be carried out to these polyamide resin, or these polymers can be blended. In this invention, 
20,000 or more things have a preferred number average molecular weight among the above- 
mentioned polyamide resin, and especially 30,000 or more things are preferred. What increased a 
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molecular weight by solid state polymerization or a chain elongation agent is still more preferred 
from a field of a moldability. A thermostabilizer, colorant, a weathering agent, a spray for 
preventing static electricity, a chain elongation agent, etc. may be blended with this polyamide 
resin. 

[0006]As an elastomer by which an alloy is carried out to the above-mentioned polyamide in this 
invention, A hydrogenation thing of polyolefine, a polyethylene copolymer, and a styrene 

diene block copolymer, They are one or more sorts of anhydrous carboxylic 
acid chosen from among a polyester polyester block copolymer and a polyester polyether block 
copolymer, or the elastomer resin by which carboxylic acid denaturation was carried out, 
Specifically Polyethylene, polypropylene, an ethylene-diene copolymer, An ethylene-acrylic ester 
copolymer, an ethylene-methacrylic-acid-ester copolymer, An ethylene-acrylic acid-methacrylic 
acid copolymer, an ethylene-methacrylate copolymer, An ethylene-vinylacetate copolymer- 
ethylene-vinyl acetate copolymerization object **** which is not removed, Anhydrous carboxylic 
acid or carboxylic acid denaturation things, such as a polybutylene terephthalate polybutylene 
AJIPETO block copolymer, a polybutylene terephthalate poly lactone copolymer, and a 
polyethylene terephthalate polyalkylene glycol copolymer, are illustrated. This denaturation is 
made, for example with unsaturated acid and organic peroxide, such as maleic acid, METAKURI 
acid, acrylic acid, and a maleic anhydride. As loadings of an elastomer by which acid denaturation 
was carried out [ above-mentioned ], it is ten to 70 weight section preferably two to 90 weight 
section to polyamide resin 100 weight section. 

[0007] Next, as for this invention, it is preferred to consider it as a multilayer rather than a 
monolayer, and to use polyolefin resin as an inside-and-outside layer, As an example of 
polyolefin resin used, polyethylene, polypropylene, poly (1-butene), poly (4-methylpentene 1), an 
ethylene-methacrylic acid copolymer, an ethylene-vinylacetate copolymer, etc. are mentioned. 
Polyethylene and polypropylene are preferred in these. 

[0008]As a glue line which may provide a glue line in this invention and is used, denaturation 
polyolefine is preferred, Specifically An ethylene-sodium methacrylate salt copolymer, an 
ethylene-methacrylic-acid-zinc copolymer, An ethylene-methacrylic acid copolymer, an 
ethylene-acrylic acid copolymer, An ethylene-acrylic ester copolymer, a maleic anhydride 
denaturation object of polyethylene, An ethylene-glycidyl methacrylate copolymer, a maleic 
anhydride denaturation object of ethylene propylene rubber, Especially an alloy of an ethylene- 
acrylic acid ester acrylic acid copolymer, a maleic anhydride denaturation object of 
polypropylene, and polyamide resin and such denaturation polyolefines is preferred. 
[0009]A fuel tank of this invention is fabricated by a well-known method by the contractor 
concerned. For example, it is fabricated by a multilayer blow molding machine which blows co- 
extruded parison within a metallic mold. Although thick composition of lamination changes with 
military requirements, a tank, as for a polyolefin layer of the outermost layer, 50 to 300 micro 
and a glue line become, and, as for whose 20 to 150 micro and specific polyamide barrier layer, a 
polyolefin layer of 30 to 200 micro and a inner layer consists of 50 to 300micro is preferred. In 
this invention, fuel permeability tightness by a multilayered material of a container is improved, 
and shape in particular of a tank is not limited. 
[0010] 

[Example]Hereafter, although this invention is concretely explained using an example, this 
invention is not limited to these. The gasoline transmissivity in an example carried out 500ml_ 
restoration of the gasoline at the bottle with a content volume of 1 I., and evaluated it by 40 ** 
from the weight change four weeks after. This bottle with which it filled up was dropped from the 
3-m-high top, and shock resistance was judged from that number of breakage. 
Using various materials shown in the one to Examples 1-5 and comparative example 3 table 1, 
for polyolefines, The bottle-like tank with a capacity of 1 I. of 150 micro of 70micro of 120micro 
of 70micro of 150micro of outer layers / glue lines / barrier layers / glue lines / inner layers was 
fabricated with the object for denaturation polyolefines, and the five-layer blow molding machine 
provided with three extrusion machines for polyamide in the center of a drum section, and the 
fuel tank which used various materials as barrier materials was obtained. In this way, the result 
of having measured the gasoline transmission quantity of the fuel tank of obtained this invention 
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and a comparative example fuel tank and shock resistance is written together to Table 1. 



0011] 
[Table 1] 
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MXD6 in Table 1. :. Polyamide MXD6-PE which consists of meta key silylenediamine adipic acid : 
MXD685%/15% of maleic anhydride modified polyethylene MXD6-EPR : MXD685%/maleic 
anhydride denaturation ethylene propylene rubber 15%MXD6-EPR2 :. MXD670%/maleic anhydride 
denaturation ethylene UROPIREN rubber 30%MXD6-EPR3:MXD650%/maleic anhydride 
denaturation ethylene UROPIREN rubber 50%MXD6-SEBS:MXD685% / maleic anhydride 
denaturation SEBS. 15%MXD6-ES : MXD685% / 15% of maleic anhydride denaturation 
polybutylene terephthalate poly lactone copolymer PE : Hizex6200polyethylene "B" Mitsui 
petrochemical MAH-PE : Anhydrous mallein 0.3 % modified polyethylene [0012] 
[Effect of the Invention]Since the alloy of specific polyamide resin and elastomer is being used 
for the fuel tank of this invention as barrier materials, gasoline barrier property and shock 
resistance are dramatically excellent so that more clearly than Table 1. 
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Supply of the fuel tank which was suitable from safety and an environmental aspect is attained. 

[Translation done.] 
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